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0 Tire components are assembled on a tire build- 
ing drum by laying a first liner on a surface of the 
drum, positioning first sidewall inserts below the 
cylindrical surface of the drum anU around the drum 
at insert locations spaced from each end of the 
drum, laying a first carcass ply around the drum, 
positioning second inserts over the first ply at the 
insert locations, laying a second carcass over the 
first ply and the second inserts, positioning beads at 
each end of the drum, expanding the drum to in- 
crease [he diameter of the cylindrical surface of the 
drum and provide shoulders at each end of the 
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drum, turning edges of the first ply and the second 
ply over each of the beads, positioning a belt and 
tread assembly around the second ply. and contract- 
ing the drum for removal of the assembled tire 
components from the drum. The inserts are posi- 
tioned in grooves extending radially inwardly in the 
outer surface of the building drum. The grooves 
enable thick inserts to be built into the tire sidewall 
while still maintaining a generally flat outer surface of 
the tire while on the building drum, thereby decreas- 
ing the possibility of air trapped between compo- 
nents of the uncured tire. 
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This invention relates to nnechanical tire build- 
ing drums for building extended mobility pneumatic 
tires, and more specifically to a tire building drum 
having contours or depressions in its surface to 
facilitate building certain tire designs. 

Tire performance can be affected by adding 
components to the tire or by adjusting the location 
of tire components in the tire during the tire build- 
ing process. During the tire building process, it is 
important that components fit together well with a 
minimum of wrinkling of the tire components or 
trapping of air between the components. If air is 
trapped between the uncured tire components, the 
tire may be defective and may have to be 
scrapped. During the tire building process, if it 
appears the air has been trapped between tire 
components, the tire builder must stitch the inter- 
faces between the uncured etastomeric compo- 
nents to work any bubbles or trapped air from 
between the components. This stitching involves 
rolling a roller wheel along the components, forcing 
the air to an edge of a component where it can 
escape. The stitching process is time consuming 
and requires the skill of the tire builder. 

This problem is further magnified in tire de- 
signs where components are rather thick compared 
to other components. For example, when a compo- 
nent having a relatively square cross-section, such 
as a tire bead, is positioned adjacent a more planar 
component, such as a ply, the air may be trapped 
where the different-shaped components interface. 
In tire designs where different-shaped components 
are necessarily placed next to each other, the 
problem of trapped air is even more difficult. 

In one particular extended mobility tire design, 
inserts are positioned in the sidewall between the 
carcass plies to enable the tire to support the 
weight of the vehicle even if the tire should lose 
inflation pressure. These Inserts are typically thic- 
ker than the plies which He adjacent to them and it 
is Important that this tire be built without trapping 
air between the plies and inserts. In accordance 
with the present invention, an inventive tire building 
method and drum have been designed which have 
features to accommodate the special production 
needs of such tires. These special features will be 
described hereinafter and contribute to the building 
of a quality tire without trapping air. 

In accordance with one aspect of the present 
invention, there Is provided a method of building a 
tire comprising the steps of forming a liner into a 
cylinder, positioning first inserts to Indent the liner 
cylindrical surface circumferentially at axlally 
spaced Insert locations along the axis of the cyl- 
inder, laying a first ply of reinforcing material ar- 
ound the cylindrical surface of the liner and first 
insert, positioning second inserts over the first ply 
at ^^^e spaced insert locations, laying a second ply 



of reinforcing material over the first ply and the 
second inserts, positioning circular beads at each 
end of the cylinder, expanding the first ply and the 
second ply to increase the diameter of the cylinder 
5 between the circular beads to provide shoulders at 
each end of the cylinder, turning edges of the first 
ply around the second ply over each of the beads, 
and positioning a belt and tread assembly around 
the second ply to form a precured tire, 
/o In accordance with another aspect of the inven- 

tion, there Is provided a method of assembling tire 
components on a tire building drum having a cylin- 
drical surface comprising the steps of laying a liner 
on the surface of the drum, positioning first inserts 

;5 below the cylindrical surface and around a drum at 
insert locations spaced from each end of the drum, 
laying a first ply of reinforcing material around the 
drum over the cylindrical surface of the liner and 
first insert, positioning second inserts over the first 

20 ply at the insert locations spaced from each end of 
the drum, laying a second ply of reinforcing ma- 
terial over the first ply and the second inserts, 
positioning circular beads at each end of the drum, 
expanding the drum to increase the diameter of the 

25 cylindrical surface and provide shoulders at each 
end of the drum, turning edges of the first ply and 
the second ply over each of the beads, positioning 
a belt and tread assembly around the second ply. 
and contracting the drum for removal of the assem- 

30 bled tire components from the drum. 

In accordance with still another aspect of the 
present invention a tire building drum has been 
provided which has a cylindrical surface, circular 
grooves In the surface at Insert locations spaced 

35 from each end of the drum for positioning of first 
inserts below the surface, means for applying a 
first ply over the cylindrical surface, means for 
applying second inserts over the first ply and the 
first inserts, means for applying a second ply over 

40 the first ply and second insert, means for expand- 
ing the drum providing shoulders at each end of 
the drum for applying bead rings, means for turn- 
ing up ends of the first ply around the beads, 
means for applying a belt and tread assembly 

45 around the second ply and means for contracting 
the drum to remove the assembled tire from the 
drum. 

In the Drawings 

50 

FIG. 1 is a side cross-sectional view of an end 
portion of a tire building drum with a partially 
constructed green tire according to the prior art. 

FIG. 2 is a cross-sectional view like FIG. 1 of 
55 an end portion of a tire building drum built in 
accordance with the invention showing the liner in 
place on the tire building drum. 
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FIG. 3 is a cross-sectional view like FIG. 2 
showing the liner and first insert placed on the tire 
building drum. 

FIG. 4 is a cross-sectional view like FIG. 3 
showing the liner, first insert, and first ply in place 
on the tire building drum. 

FIG. 5 is a cross-sectional view like FIG. 4 
showing the liner, first insert, first ply. and second 
insert in place on the tire building drum. 

FIG. 6 is a cross-sectional view like FIG. 5 
showing the liner, first insert, first ply. second in- 
sert, and second ply in place on the tire building 
drum. 

FIG. 7 is a cross-sectional view like FIG. 6 
showing the liner, first insert, first ply. second in- 
sert, second ply and bead in place on the tire 
building drum. 

FIG. 8 is an enlarged cross-sectional view of 
one of the grooves in the tire building drum surface 
according to the invention. 

FIG. 9 is a schematic, cross-sectional view of a 
tire building drum according to the prior art. 

FIG. 10 is a schematic, cross-sectional view of 
a tire building drum with grooves according to the 
invention, with the grooves being filled with rings of 
resilient rubber-like material. 

FIG. 1 1 is a side cross-sectional view of a tire 
building drum according to the invention where the 
grooves are filled with inflatable bladders. 

FIG. 12 is a cross-sectional view of a cured tire 
built on a tire building drum according to the inven- 
tion. 

Description of the Preferred Embodiment 

With reference to FIGURE 1, a tire building 
drum 10 according to the prior art is shown. The 
drum .10 has a variety of internal parts which may 
be selectably movable to position various compo- 
nents of the uncured tire during different stages of 
the tire building process. 

With continuing reference to FIGURE 1, a drum 
10 is shown with some components 12 of an un- 
cured tire 38 placed on an outer surface 14 of the 
drum. The tire components 12 applied thus far in 
the tire building process as shown in FIGURE 1 
create a non-planar protrusion 18. As has been 
discussed previously, uncured tire components 12 
which are non-planar may create pockets of 
trapped air. These pockets of trapped air may lead 
to premature tire failure and poor tire performance. 

In accordance with the present invention a 
groove 20 is provided in the outer surface 14 of the 
tire building drum 10 to accommodate such protru- 
sion 18 and provide a more planar surface for the 
addition of subsequent tire com ponept,s 1,2 during 
the tire building process. 



Although the above-stated problem and solu- 
tion could be applicable to a wide variety of tire 
designs, it is especially applicable in tire designs 
having unusually thick sidewalls. such as is found 

5 in some extended mobility tires. In these tires, tire 
sidewalls are especially thick, often including 
sidewall inserts between layers of the carcass ply. 
The inserts act to support the vehicle load even if 
the tire loses its inflation pressure. 

10 With reference to FIGURE 12. a tire featuring 

sidewall inserts is shown to illustrate one type of 
tire which can be built on the apparatus and ac- 
cording to the method as described herein. The 
sidewall region of the tire is especially thick, due to 

;5 the presence of first insert 26 and second insert 
30. As can be seen with reference to FIGURE 12. 
looking from the interior of the tire toward the 
exterior, the liner 24 lies adjacent the first sidewall 
insert 26, followed by the first carcass ply 28. the 

20 second sidewall insert 30. the second carcass ply 
44, and finally the sidewall 58 itself. The carcass of 
the tire is surrounded by a belt package 60 and 
tread 61. In the particular embodiment shown, the 
tire is a low profile high performance tire which 

25 utilizes the sidewall inserts 26.30 to support the 
vehicle if the tire should lose its inflation pressure. 

With reference to FIGURE 2, a tire building 
drum 10 according to the invention is shown. In the 
drum 10 shown in FIGURE 2, the drum has been 

30 provided with a groove 20. The groove 20, which 
can also take the form of a depression or recess, is 
especially configured to receive certain uncured 
tire components 12. In the embodiment shown, the 
groove 20 is configured to receive sidewall inserts 

35 26.30. 

With reference to FIGURE 8, an enlarged 
cross-sectional view of a tire building drum 10 
featuring a groove 20 according to the invention is 
shown. The drum 10 may have a drum spacer 31 

40 and a drum sleeve 32 with a drum cover plate 35. 
In FIGURE 8. the groove 20 is shown as having 
already received a liner 24. a first sidewall insert 
26. a first carcass ply 28 and a second sidewall 
insert 30. The first insert 26 is not symmetrically- 

^5 shaped. As can be seen in FIGURE 8. even though 
the first and second sidewall inserts 26. 30 are 
non-planar, due to the contour of groove 20, the 
upper surface 34 of the unfinished, uncured tire 38 
in-process is generally planar. Therefore, the next 

50 tire component, in this case the second carcass ply 
44, can be applied in a generally planar fashion. 

With reference to FIGURES 2-7, the prelimi- 
nary stages of the green tire building process will 
be described so that the benefits of the groove 20 

55 in the tire building drum 10 will be more easily 

. appreciated. With reference to FIGURE 2. the tire 
building drum 10 is sfiown with the liner 24 applied. 
With reference to FIGURE 3. a first sidewall insert 



3 



5 



EP 0 634 266 A2 



6 



26 has been added on top of the liner 24. The first 
insert 26 fits into the groove 20. With reference to 
FIGURE 4, the next connponent. the first carcass 
ply 28. has been added. The upper surface 37 of 
the first carcass ply 28 is nearly flat and planar. 5 
With reference to FIGURE 5, the next connponent 
in this particular tire 38, the second sidewall insert 
30 has been added. The outer surface 40 of the 
second sidewall insert 30 is also generally planar. 
Because of this, with reference to FIGURE 6. the 10 
second carcass ply 44 can be added to the in- 
process tire 38 and still nnaintain a generally flat, 
planar shape. With reference to FIGURE 7. the in- 
process tire 38 has been fitted with a bead 46 and 
is ready for the turnup of the carcass plies 28,44 /5 
around the bead. 

With reference to FIGURE 9, an in-process tire 
38 featuring sidewall inserts 26.30 is shown as it 
would look if built on a typical prior art tire building 
drunn without contours or grooves. As can be seen. 20 
the area of the sidewall inserts 26.30 protrudes 
significantly upwardly fronn the outer surface 14 of 
the tire building drunn 10 and creates significant 
protrusions 18 in the area shown at 48 and 50. 
Subsequent tire connponents such as the second 25 
carcass ply 44 are difficult to force into such a non- 
planar contour. At locations 48 and 50, air can be 
trapped within the tire, leading to the aforennen- 
tioned problems. 

However, with reference to FIGURES 10 and 30 
11, the benefits of two modifications of the inven- 
tion are clearly seen. In FIGURE 10. the tire build- 
ing drum 10 is provided with grooves 20. In the 
embodiment shown, the grooves 20 are filled with 
rings 54 of resilient material such as polyurethane 35 
foam to provide a flat surface for applying the liner 
24. Later, when the inserts 26,30 are to be applied 
they, along with the portion of the liner 24 laying 
beneath them, may be resiliently depressed into 
the rings 54 of resilient material. 4o 

With reference to FIGURE 11, the grooves 20 
are shown with a more rectangular cross-sectional 
shape. In this embodiment, bladders 62 are fitted 
within the grooves 20 and can be selectively in- 
flated to provide a flat surface for applying the liner 45 
24. Later, when the Inserts 26.30 are to be applied 
the bladders 62 can be deflated. 

The method of building a tire 38 which is 
disclosed herein includes the steps of forming a 
liner 24 into a cylinder, positioning first inserts 26 so 
to indent the liner 24 cylindrical surface clrcum- 
ferentially at axlally spaced Insert locations along 
the axis of the cylinder, laying a first ply 28 of 
carcass ply reinforcing material around the cylin- 
drical surface of the liner, positioning the second 55 
inserts 30 over the first carcass ply 28 at the 
spaced insert locations, laying a second carcass 
ply 44 of reinforcing material over the first carcass 



ply 28 and the second inserts 30. positioning cir- 
cular beads 46 at each end of the cylinder, ex- 
panding the first carcass ply and the second car- 
cass ply to Increase the diameter of the cylinder 
between the circular beads to provide shoulders at 
each end of the cylinder, turning edges of the first 
carcass ply around the second carcass ply over 
each of the beads, and positioning a belt and tread 
assembly around the second ply to form a procur- 
ed tire. Preferably the first inserts 26 and second 
inserts 30 at their thickest points are at least twice 
as thick as either of the first carcass ply 28 or the 
second carcass ply 44. The first inserts 26 may not 
be symmetrically shaped and the first inserts 26 
and second Inserts 30 extend generally from the 
beads 46 to the belt and tread assembly. 

While a certain representative embodiment and 
details have been shown for the purpose of Illus- 
trating the invention, it will be apparent to those 
skilled In the art that various changes and modifica- 
tions may be made therein without departing from 
the spirit or scope of the invention. 

Claims 

1. A method of assembling tire components on a 
tire building drum having a cylindrical surface 
comprising: 

(a) laying a liner on said surface of said 
drum; characterized by 

(b) positioning first inserts below said cylin- 
drical surface and around said drum at in- 
sert locations spaced from each end of said 
drum; 

(c) laying a first ply of reinforcing nnaterial 
around said drum over said cylindrical sur- 
face of said liner and said first insert; 

(d) positioning second inserts over said first 
ply at said insert locations spaced from 
each end of said drunn; 

(e) laying a second ply of reinforcing ma- 
terial over said first ply and said second 
Inserts; 

(f) positioning circular beads at each end of 
said drum; 

(g) expanding said drum to increase the 
diameter of said cylindrical surface and pro- 
vide shoulders at each end of said drum; 

(h) turning edges of said first ply and said 
second ply over each of said beads; 

(I) positioning a belt and tread assembly 
around said second ply; and, 
(j) contracting said drum for removal of the 
assembled tire components from said drum. 

2. The method of claim 1 further characterized by 
said first inserts being positioned in grooves in 
said drum surface. 
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3. The method ol claim 2 further characterized by 
said depth of each of said grooves being equal 
to at least the thickness of each of said first 
inserts plus t 2 the thickness of each of said 
second inserts. 5 

4. The method of claim 2 further characterized by 
said grooves containing compressible circular 
bodies having an outer diameter substantially 

the same as the diameter of said cylindrical w 
surface of said drum and permitting compres- 
sion during positioning of said first inserts to 
positions below said cylindrical surface. 

5. A tire building drum for assembling tire com- is 
ponents. said drum having a cylindrical surface 
characterized by circular grooves in said sur- 
face at insert locations spaced from each end 

of said drum for positioning of first inserts 
below said surface, means for applying a first 20 
ply over said cylindrical surface, means for 
applying second inserts over said first ply and 
said first inserts, means for applying a second 
ply over said first ply and second insert, 
means for expanding said drum providing 25 
shoulders at each end of said drum for apply- 
ing bead rings, means for turning up ends of 
said first ply around said beads, means for 
applying a belt and tread assembly around 
said second ply and means for contracting 30 
said drum to remove said assembled tire from 
said drum. 

6. The tire building drum of claim 5 further char- 
acterized by said depth of each of said 35 
grooves being equal to at least the thickness of 
each of said first inserts plus one half the 
thickness of each of said second inserts. 



(d) positioning second inserts over said first 
ply at said spaced insert locations; 

(e) laying a second ply of reinforcing ma- 
terial Over said first ply and said second 
inserts; 

(f) positioning circular beads at each end of 
said cylinder; 

(g) expanding said first ply and said second 
ply to increase the diameter of said cylinder 
between said circular beads to provide 
shoulders at each end of said cylinder; 

(h) turning edges of said first ply around 
said second ply over each of said beads; 
and 

(i) positioning a belt and tread assembly 
around said second ply to form a precured 
tire. 

9. The method of claim 8 further characterized by 
each of said first and second inserts at their 
thickest points being at least twice as thick as 
either of said first or second carcass plies. 

10. The method of claim 8 further characterized by 
said first and second inserts extending gen- 
erally from said beads to said belts of said tire. 



7. The tire building drum of claim 5 further char- 4o 
acterized by said grooves containing com- 
pressible circular bodies having an outer diam- 
eter substantially the same as the diameter of 

said cylindrical surface of said drum and per- 
mitting compression during positioning of said 45 
first inserts to positions below said cylindrical 
surface. 

8. A method of building a tire comprising: 

(a) forming a liner into a cylinder: character- so 
ized by 

(b) positioning first inserts to indent said 
liner cylindrical surface circumferentially at 
axially spaced insert locations along the 

axis of said cylinder; 55 

(c) laying a first ply of reinforcing material 
around said cylinrfrical surface of said finc^rh 



5 



EP 0 634 266 A2 




EP 0 634 266 A2 




EP 0 634 266 A2 




FIG.5 
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FIG.7 
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